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FOREWORD 
Student enrolments at Wollongong University College Increased 
by 28% in 1966 due mainly to an increase in the number of Arts under-
graduates, but following the implementation of the Wyndham Scheme the 
1967 enrolment of 776, although higher than that in 1965, was a 
decrease of 16% over 1966. Over this two year period, the number of 
postgraduate students has increased from 29 to 57 while academic staff 
has Increased from 40 to 58. A pleasing feature of the postgraduate 
programme is the number of higher degree ax<rards, which for some 
departments, rank equal to those in many of the larger, long 
established Universities. In the previous report, covering 1962-65, 
there were 9 candidates for the degree of Ph.D. whereas the tally in 
this report comes to 20. The first Ph.D. was awarded in 1966, more 
are eiq̂ ected in 1968 while 1969 Will be a memorable year. 
The many research interests actively pursued by the College 
staff offer wide choice to students wishing to undertake postgraduate 
studies. We know we can offer first class guidance in any of the 
topics listed in this report and have at least one, and in many fields, 
a large number of staff who can offer the necessary supervision. 
Financial support for major research at the College has 
continued. The list for 1966-67 is:-
Mechanical Engineering; A further grant of $950 has been received 
from the Commonwealth Rural Credits Development Fund for the bulk 
handling research projects. This makes the total research grant 
received to date from this fund, together with the 'Wheat Industry 
Research Council's gî ants, to be in excess of $25,000. 
Metallurgy; The Australian Atomic Energy Commission has awarded a 
contract to the value of $10,380. The grant covers equipment and 
materials to $2,880 and supports a research assistant for three 
years for $7,500. 
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Mathematics; The grant of $n,000 from the Australian Atomic Energy 
Commission for work on Mutual Shielding of Resonances was not 
completely used by the end of 1965 and the contract was extended 
through 1966. 
Chemistry; The Australian Research Grants Committee's grant 
amounted to $15,340 and Wollongong Soroptimist Club donated $500 
towards Leukaemia research. 
Economics; Grants were received from the Hume Development Committee 
amounting to $1,000 in addition to a number of grants totalling 
$4,000 received from the Illawarra Regional Development Committee 
during 1966-67. 
Geology; A grant amounting to $2,480 was m.ade by the Joint Coal Board 
for the purchase of equipment needed for the study of Coal-field 
Geology for 1966. 
Electrical Engineering; A grant of $10,000 from the Electricity 
Commission of New South Wales for research into the Electrostatic 
Precipitation of High Resistivity Fly Ash. 
History; A grant of $1,878 from the Australian Research Grants 
Committee to enable Dr. Healy to carry out a study of political 
organisation in Papua New Guinea. 
It is gratifying to report that the academic staff of the 
College has continued to fulfil its responsibilities to the community. 
A Summer School for Teachers of Physical Science was held in 1966, 
while a Summer School for Teachers of Senior English is being 
organised. Extension courses in computer programming have been 
continued, a course on Systems Analysis was given in November, 1967, 
and local laymen have been given the benefit of both scientific and 
cultural information. 
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A start has been made on the introduction of formal Master's 
courses with the initiation of the M.Eng.Sc. course in 1966. This 
has proved popular with 7 enrolled in 1966 and 16 in 1967. Although 
we would like to offer more formal Master's courses, the small size 
of our staJEf which in toto is no larger than that of most University 
Depatttnents, makes such developments difficult at the moment. 
A branch office of Unisearch Limited has been established at 
the Wollongong University College. The testing and certifying of 
building materials has continued as the major activity, but problems 
in mine simulation and land subdivision have also been solved. 
Additionally, some special courses have been conducted under the 
auspices of Unisearch. 
The Broken Hill Proprietary Co. Limited has awarded a 
postgraduate scholarship tenable in the Metallurgy Department at 
Wollongong University College. Three Commonwealth postgraduate 
scholarships have been awarded to students undertaking Ph.D. studies 
in the Department of Chemistry. 
Of particular interest is the appointment of Dr. R, G. Giovanelli 
as Visiting Professor in Physics, Dr. Giovanelli has been Head of the 
Division of Physics, CS.I.R.O. since 1958 and will direct research 
using the 18" Cassegrain Telescope which has been installed in an 
observatory built during the past twelve months in the hills eight 
miles west of the College. As a result of Dr. Giovenelli's appointment, 
the College's observatory will work in collaboration with the 
CS.I.R.O.'s 12" refractor telescope near Narrabri. 
C A. M. Gray, 
Warden. 
ELECTRICAL ENGINEERING DEPARTMENT 
ACADEMIC STAFF 
Senior Lecturer 
0. J. Tassicker, M.E.E.(Melb.), M.I.E.Aust., F.I.E.E. 
LecturetG 
W. H. Charlton, B.E., A.S.T.C, M.I.E.E., A.M.I.E.Aust. 
Z. Hcrceg, Dip.Eng.(Zagreb), A.M.I.E.Aust. 
K. J. McLean, M.E.(N.Z.), B,D.(Melb.), M.A.I.E.Aust. 
STAFF RESEARCH ACTIVITIES 
1. Basic Processes in electrostatic precipitators when operated with 
high-resistivity particles with special reference to; 
Mechanism of Current Conduction. 
Formation of back ionisation. 
Adhesion forces in precipitated layers. 
2. Automatic Control with special reference to; 
Optimisation of control in furnaces and rolling processes. 
Investigation of various methods of switched operation of 
machines. 
Continuous Process Identification lasing 2 - level chain codes 
as the perturbing signal. 
Design of control equipment for tracking of solar telescope. 
HIGHER DEGREE TOPICS 
Doctor of Philosophy 
An Investigation of the Characteristics of Rotating Machines 
Operated on a Switched Mode. 
(W. H. Charlton - enrolled 1967) 
Electrical Characteristics of Contaminated Corona - Discharge Systems 
(Z. Herceg - enrolled 1966) 
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Electrical Conductivity in Particulate Solids. 
(K. J. McLean - enrolled 1966) 
Some Aspects of the Forces on Charged Particles in 
Electrostatic Precipitators. 
(0. J. Tassicker - enrolled 1966) 
Master of Engineering 
Computer Control of the 140 Inch Plate Mill, Port Kembla. 
(G. E. Wood - enrolled 1966) 
A Study of the Identification and Optimal Control of a 
Reheat Furnace. 
(T, S. Yang - enrolled 1965) 
PATENT 
The Department has patented a scientific instrtmient known as a 
Dispersold Meter. This device provides an Improved method of 
measuring the electrical properties of gases and dispersolds. 
This device has been developed from the purely laboratory level 
through to a commercial instrument. It is expected that the 
instrument will be marketed world wide through Unisearch Ltd. 
PUBLICATIONS 
Mechanism of Current Conduction through Precipitated Fly-Ash. 
0. J. Tassicker, Z, Herceg and K. J. McLean 
Wollongong Uriiversity College Bulletin No. 10. 
An experimental determination and a new analytical approach to 
the process of current conduction in a high resistivity powder is 
described. Extensive experimental determinations of the relationship 
between current density, potential gradient, conductivity and absolute 
temperature show that the powder apparently behaves as an intrinsic 
semi-conductor. At elevated temperatures, the classical relationship: 
^f 
a = Ke 77̂  holds. 
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A new theory of the conduction mechanism is developed. It shows 
that the classical conductivity relationship is more apparent than real. 
Current transfer is considered to take place both within solid particles 
by conduction and between them by a Schottky - type field - enhanced 
thermionic emission. The mean geometry of the particles, viz, size 
and separation are defined. In this way, current density, volt-
age-gradient relationships are deduced in terms of absolute temperature, 
particle geometry and conductivity. Such analytical results follow the 
experimental results closely. By curve fitting, the experimental data 
leads to important microscopic and macroscopic information about the 
dust, its size and Fermi level. 
The Electrical Resistivity of Ply-Ash from Eayswater and Newvale Coals. 
0..J. Tassicker, Z. Herceg and K. McLean. 
Wollongong University College Bulletin No, 11. 
A new type of instrument has been developed to measure the on-
site electrical resistivity of fly-ash obtained from firing coals in 
pilot scale or plant size boilers. 
The hot flue gases were passed through a small cylindrical 
electrode precipitator where fly-ash was extracted with an efficiency 
of almost 100^, Held in contact with the flue-gases at constant 
temperature and without any contact with the outside atmosphere, the 
particles were deposited in a second electrode system with precise 
dimensions and equipped with guard-rings as befitting high-resistivity 
techjiiques. The particles were consolidated into position by con-
trolled vibration. The electrode system was held to precise temperat-
ures by eliminating all temperature gi-adients. Various voltages were 
applied to the electrode system leading to a range of electric field 
strengths in the particle layer. 
_4--
The results show that if the flue gas is conditioned with either 
ammonia or sulpher trioxide, then the electrical resistivity of the 
fly-ash is decreased by several orders of magnitude. 
The Electrical Resistivity of Precipated Ply Ash. 
O.J. Tassicker, Z.Herceg and K.J, McLean. 
Wollongong University College Bulletin No, 7. 
MECHANICAL ENGIKEERING DEPARTI-IENT 
ACADEi!4IC STAFF 
Head of Division of Engineering 
Professor CA,M, Gray, Hon. J.M.N,, B,Sc,5 M,E,(Syd,). 
M.I, Mech.E,, A,M,I.C,E., A,M,I.E,Aust,, 
Emeritus Professor, University of Malaya. 
Associate Professor 
S.E, Bonamy, B.E,(Syd.), M,Sc,(Birm.) Ph,D,, 
A,S,T,C, A.M.I.E, Aust,, A.M.I, Mech, E, 
Senior Lecturers 
A,¥. Roberts, B.E., Ph.D., A.S.T.C, A.M.I.E. Aust,, 
A,M,I. Mech, E. 
R.¥, Upfold, M.E., A,S,T,C., A.M.I.E, Aust,, 
A.M.I, Mech, E, 
P, van der Werf, M.E., Ph.D., A.S,T,C, A.M.I.E, Aust, 
Lecturers 
P.C Arnold, B.E, 
M,J, Lowrey, B.B., A.S.T.C, A.M.I.E, Aust. 
STAFF RE.SEARCH ACTIVITIES 
1, The Influence of Connecting Passage Geometry on the measured 
output from Transducers 
In many instances transducers used for the recording of shock 
pulses or repetitive high speed events must be located at considerable 
distance from the pressure measuring point. This necessitates the use 
of long tubes of small bore for transmitting the pulses. In order to 
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examine the effects of friction and heat transfer in such tubing on the 
attenuation and delay of the pulses, a large number of tests have been 
conducted by recording pulses from an experimental air compressor oper-
atuog over a wide range of discharge pressures and speeds. The results 
o± n;hese tests are being analysed. 
2. The Application of Thermodynamic Charts to the Analysis of 
. Internal Combustion Cycles. 
Using thermodynamic charts prepared for internal combustion 
engines a complete analysis is being made of the various engine cycles. 
In particular, the influence of parameters such as compression ration^ 
fuel-air ratio, intake temperature, intake pressure, exhaust pressure, , 
and residual gas fraction are being examdned. 
_3̂  Measurement of Cylinder Charge Temperatures in I.C Engines 
This project is aimed at the experimental determination of the 
charge temperatures in internal combustion engines. Special thermo-
couples of high sensitivity and response rate are being used in the 
investigation. 
^ Erosion of Metallic Surfaces 
An investigation is being made of the basic principles of the 
erosion process, including a study of fluid flow conditions and particle 
motion in the fluid, and of the mechanism of material removal for a 
variety of materials. Apparatus have been designed enabling a quantit-
ative evaluation of erosive wear rates tmder controlled conditions of 
fluid flow. 
^ Bulk Handling of Granular Materials 
The Bulk Handling Research has been supported financially by 
the Commonwealth Wheat Industry Research Council and Commonwealth Rural 
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Credits Development Fund. To date some $25,000 in grants has been 
allocated to the projects. The research programme is dealing with a 
variety of problems broadly embraced by the properties of bulk materials, 
the mechanics of bulk material flow and the analysis of equipment perf-
ormance. There are four main projects in progresss-
The first of these projects is concerned with the study of con-
veyor performance with particular regard to the efficiency of operation 
as well as to the analysis of grain damage caused to the granular material 
being conveyed. Analyses are also being performed of critical vibrations 
of grain conveyors. 
The second project is being devoted to the determination of the 
mechanical and rhsological properties of wheat grains. The effect of 
loading rate, moisture content and vrheat variety on the load/deformation 
properties of Australian wheats is being investigated. In conjunction 
with this work, an analysis is being made of the stress distributions 
in loaded vj-heat grains employing photo-elastic and numerical methods. 
The third project is concerned with the forced flow of granular 
material in relation to grain conveying. An experimental study has 
shown that forced flow through elevated tubes in conjunction with air 
fluidization is a feasible method of grain conveying. A grain pump that 
utilizes the forced flow principle is now being developed. 
The fourth project is dealing with the free flow of bulk mater-
ials. In one phase of this project the flow of grain through curved 
chutes is under investigation! the non linear flow equations have been 
solved with the aid of the digital computer and the results are being 
correlated vrith experimental observations. The study also includes an 
optimization analysis of the chute flow problem utilizing techniques 
from the calculus of variations. 
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Another phase of the free flow project is concerned with the 
determination of the flow properties of cohesive, bulk materials. This 
work is being performed with the aid of the "flow factor" apparatus 
imported specially from the U,S,A. The flow properties derived from the 
investigation are being related to chute and hopper design. 
6. A Study of Wave Propogation in a Mechanical Shock Tube 
Previous investigations of the -nave system set up in a mechanical 
shock tube have treated the contact surface as a plane discontinuity in 
temperature and density across which no heat flows. Experimental work 
at Wollongong University College using fast response quartz pressure 
transducers have shown that this treatment is questionable. 
For the gas initially in the low pressure region the values of 
pressure vs time are quite different from those predicted by the simp-
lifying theory in which the contact surface is treated as a plane dis-
continuity. In the high pressure region discrepancies of the order of 
10^ of wave amplitude exist between experiment and simplified theory. 
A detailed study of the contact surface and its effect on the 
work system have been made. Theoretical values of contact region thick-
ness have been calculated and show good correlation with those calculated 
from experiment, 
Jj^ Materials Research Projects 
A number of problems dealing with the strength and properties of 
materials are under investigation. 
In one project the structural strength of sandwich building boards 
is being determined. The tests include load-deffection measurements and 
artificial aging. 
In another project the strength of composite steel and concrete 
beams is being investigated. The steel formwork for these beams remains 
in place and contributes to the beam strength. Air conditioning and 
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service dusts are formed within the beams. 
Further work undertaken includes concrete and aggregate testing, 
unconfined compression and compaction testing of soils, trlaxlal tests, 
testing of failures in concrete and bursting strength testing of rubber 
canvas fire box. 
HIGHER DEGREE TOPICS 
Doctor of Philosophy 
An Investigation of Mechanical Properties of Bulk-handled 
Granular Materials. 
(P.C.Arnold - enrolled 1964) 
Study of unsteady flow in a reciprocating compressor. 
(R.W.Upfold - enrolled 1963) 
A study of shock propogation in tubes. 
(R.T.T-lheway - enrolled 1965) 
Master of Engineering 
Bulk Handling of Granular Materials. 
(W.R.Drew - enrolled 1965) 
Dynamic Properties of a Structural Frame. 
(M.J,Lowrey - enrolled 1965) 
Master of Engineering Science 
Investigation of Stress Distribution at Changes of section of 
members under Two Dimensional Bending and Direct Stress. 
(K. Forbes - enrolled 1966) 
Analysis of Non Linear Effects in Control Systems Performance. 
(D.A.Hodges - enrolled 1966) 
Investigation of Failure of Crane Runway Rails. 
(D.C.Smith - enrolled 1966) 
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Performance Analysis of Floveyor Grain Conveyor Including 
Vibration Study, 
(S,R. Webb - enrolled I966). 
Study of Moments in Orthotropic Shells using Moire Method. 
(R.S. Windsor - enrolled I966) 
PUBLICATIONS 
Stress Distributions in Loaded Wheat Grains. 
P.C. Arnold and A.¥, Roberts 
J. Agric. Engng, Research I966, Il(l). 
For the purposes of understanding the way in which wheat grains 
are able to withstand the loads to which they are subjected during 
mechanical handling by conveying and processing equipment, it is nec-
essary to have some knowledge of the stress distributions throughout 
the grain. For light load conditions it is §iown that the grain stresses 
can be analyzed on the basis of elasticity theory employing the Hertz 
stress analysis. As the loads are increased up to the point of failure 
the stress distribution is rather complex and difficult to analyze 
theoretically. It is shown that with the aid of photo-elestic model 
studies in conjunction with microscopic deformation investigations on 
actual grains a qualitative analysis is possible. By means of this 
tochnique a better understanding of the mechanism of failure is obtained. 
Critical Speeds of Single Span Screw of Auger,Conveyors. 
A.¥, Roberts and P.C Arnold 
Mechanical Handling (London) April, I966. 
Owing to the long unsupported lengths of screw conveyors and 
accompanying low flexual rigidity, critical speeds can occur well within 
the operating speed range. This paper presents a simplified method of 
determining critical speeds of screw conveyors. 
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Developments in Materials Handling Research at Wollongong University 
College. 
A.¥. Roberts 
Paper presented at the 2nd Annual Conference, the Illawarra Group, 
the Institution of Engineers, Australia, Nov., 25, I966. 
SUMMARYs 
This paper describes developments taking place in materials handling 
research with particular reference to those projects dealing with the 
flow of bulk materials. Three phases of this research are discussed| 
these are (I) the free flow of granular materials through curved chutes, 
(2) the flow properties of bulk solids in relation to gravity discharge 
from hoppers, and (3), the forced flow of granular materials throu^ elev-
ated conduits. The paper highlights the research techniques used in 
the projects and presents some of the main results. 
The Dynamics of Granular Material Flow Through Curved Chutes. 
A.¥. Roberts. 
(Paper presented at the Applied Mechanics Conference, Institution of 
Engineers, Australia, Adelaide I967) 
Mechanical and Chemical Engineering Transactions, The Institution of 
Engineers, Australia. Vol. MC3 No. 2 Nov., I967. 
This paper presents an analysis of the gravity flov; of granular 
materials through curved chutes with the aim of providing data for 
optimum chute design. The generalized equations of motion are establishai 
from dynamic equilibrium considerations, these equations being of the 
second-order, non-linear type. Numerical solutions to these equations 
have been obtained with the aid of the digital computer for three 
different chute types, namely, circularly curved, parabolic and cyc-
loidal. These solutions have been compared with results obtained from 
experiment, good agreement being obtained. The solutions apply mainly 
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to the condition in which the grain stream thickness is small in relation 
to the chute radii of curvature. 
The investigation shows that the grain stream thicknes-s varies 
along the chute with the minimum stream thickness occurring at the point 
of maximum stream velocity. This point gives an indication of the 
optimum chute cut-off angle. Too large a cut-off angle may allow the 
stream thiclmess to build up to such an extent as to cause an obstruction 
and prevent further flow, 
A Modified Constant Volume Puel-Air Cycle. 
S.E, Bonamy 
Automobile Engineer, January, I966. 
By the exclusion of the intake and exhaust processes from an 
idealized constant volume cycle, nomographs and charts are prepared that 
enable rapid computation of theoretical cycle performance over a wide 
range of operating conditions. 
A Fundamental Approach to Internal Combustion Engine Design. 
S.E, Bonamy 
(Paper presented to the Power Production and Energy Conversion Conference 
of Institution of Engineers, Australia) 
Mechanical and Chemical Engineering Transactions, the Institution of 
Engineers, Australia, Vol. MC3 No. 1 May, I967. 
For a number of years thermodynamic charts have been used for the 
solution of internal combustion engine cycles. Such analyses have 
led to the development of equations for computation of properties at a 
particular point in a cycle, to enable rapid cycle solution and thereby 
make it possible to study the effects of changing certain operating 
parameters. 
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By neglecting the induction and exhaust processes a modified 
cycle permits the development of charts and nomographs for obtaining mean 
effective pressure and efficiency in terms of fuels air ratio, residual 
gas fraction, compression ratio, intake pressure and temperature at the 
beginning of compression. These are applicable to both two-stroke and 
four-strode diesel and petrol engine cycles, and by suitable choice of a 
diagram factor and mechanical efficiency, may be used as a first approach 
in design to estimate cylinder dimensions of an actual engine operating 
under specified conditions. 
Calculation of Transient Heat Plow into Buildings, 
R.T. Whewayi G, De Vahl Davis 
ASHRAE Journal, November, I966. 
This paper describes a method of calculating the flow of heat 
through the wall of a building under the influence of climatic conditions,. 
Special attention is given to both the reflection of and the shading 
from solar radiation. The method, is designed, to take advantage of the 
speed of modern digital computers. 
Mean Effective Pressure - the importance of correct location of top dead 
centre on time-base indicator diagrams. 
P.Van der Werf 
Austomobile Engineer, January, 1967» 
In the evaluation of mean effective pressure from time-base 
indicator diagrams, major errors are introduced by incorrect location of 
piston dead centre position on the diagram. The effects of incorrect 
phasing between engine and indicator are discussed, and percentage 
deviations in indicated output are computed for a wide range of internal 
combustion engines. In addition, these effects are examined for a 
Ricardo research engine under conditions of varying load. 
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18-inch Solar Telescope at the Wollongong University College, 
R.W, Upfold. 
Paper presented at the Conference on Solar Research and Observational 
Techniques under the auspices of The Astronomical Society of Australia 
and CS.I.R.O. Culgoora N.S.W. - September, I967 
This paper describes the design and constructional details of 
an 18 inch Cassegrain Solar Telescope at Wollongong University College. 
This is one of the largest solar telescopes in Australia and it incorp-
orates many new features, hitherto, not previously used for solar research. 
The paper also describes the design arxd fabrication of the 20 ft. diameter 
aluminium dome. A general description is given of the Observatory site 
and facilities. 
PUBLICATIONS 
Grain Damage due to Agricultural Machinery Part I, Harvesting Machines 
(Surve;:̂  only) and Auger Conveyors, , 
A,¥. Roberts and P.C Arnold 
Bulletin No, 8, Wollongong University College, January, I966. 
Bulk Handling and Testing of Granular Materials Research Projects. 
A,¥,Roberts 
Progress Report, Wollongong University College, February, I966, 
Mechanical and Rheological Properties of Australian Wheats. Part I -
Effect of Variety on Load-Deformation Characteristics, 
P.C Arnold and A,¥. Roberts 
Bulletin No, 12, Wollongong University Colloge, February, I^Sj. 
Mechanical and Rheological Properties of Australian >Jheats - Part 2, 
Effect of Loading Rate and Moisture Content on Load-Defoitnation Charac-
teristics, 
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P.C. Arnold and A.W, Roberts 
Bulletin No. 13, Wollongong University College, March, I967. 
Bulk Handling and Testing of Granular Materials. 
A.W. Roberts 
Third Anniml Research Report, ¥ollongong University College, 
Helical and Spur Gears. 
A.¥. Roberts and P.C, Arnold 
University of New South Wales Press. 
Modern Trends in High Speed Spark-Ignition Engines. 
S.E, Bonamy 
Paper presented to the Society of Automotive Engineers, Melbourne, 19^7• 
The Matriculation Issue in New South Wales. 
P. Van der Werf 
Paper presented at the Annual Conference of Secondary School Counsellors, 
Sydney, June 1967° 
Matriculation Requirements. 
P.Van der Werf 
Paper presented at the Fourth Annual Lecture for Secondary Schools 
sponsored by the Institution of Engineers, Australia, Sydney, July, 19^7} 
Modern Methods in Systems Analysis Postgraduate Unisearch Course 
October - December, 1967* 
1. Signal Analysis - W,H, Charlton 
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Mathematical Preliminariess-
Classical Time Domain Techniques 
Complex Variable Theory 




II. General Methods of Systems Analysis 
Time Domain Techniques 
Frequency Domain and Transform 
Techniques 




III, Variational Methods in System 
Dynamics and Optimization 
Further Methods in Optimization 
(Dynamic Programming and 
Pontryagin's Maximum Principle) 
A.W, Roberts 
W.H. Charlton 
DEPARTMENT OF METALLURGY 
ACADEMIC ST:JF 
Senior Lecturer 
G-.Brinson, M.Sc. (Melb.), Ph.D,(Sheff.), F.I.M,, 
A.M.Aus.I.M.M. 
Lecturers 
T,W, Barnes, M.Sc, A.S,T,C, A,I,M,, A,M,Aus,I,M,M, 
A.C,Cook, M,A, (Cantab), A.M.Aus. I.M.M, P.G.S, 
(Lecturer in Geology) 
N,F, Kennon, M.Sc, F,R,M.T.C,, A,I,M, 
N.Salasoo, B.Sc, A.S,T,C, 
N,Standish, Ph.D. (Otago), M,Sc,, A,S.T,C 
Tutor 
V.E, Thomson, B,Sc,(syd), Dip.Ed.(New England) (Appointed 
March, I966) 
Teaching Fellow 
S.Marich, B.Sc,(N,S.W) (Appointed March, I966) 
STAFF RESEARCH ACTIVITIES 
A major interest is the study of creep in metals. One of the 
most important factors limiting the use of structural materials at high 
temperatures is their susceptibility to a time-dependent deformation 
known as creep. This programme seeks to contribute to an understanding 
of the processes causing creep, and thus to assist the design of better 
creep-resistant materials. 
The other, principal interest is the study of phase transformations 
including processes involved in solidification. The processes that 
determine the type of structure formed during solidification of metals 
are more complex than is sometimes realized. Furthermore, undesirable 
structures formed during solidification are often . difficult to elimin-
ate subsequently. In particular, an unfavourable distribution of 
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non-metallic inclusions is most undesirable. It is hoped that this 
research programme will clarify some aspects of the solidification 
process, and thus suggest means whereby undesirable structures may be 
avoided. An understanding of transformations in the solid state is 
central to the effective heat treatment of alloys and several projects 
in the Department are concerned with work in this field. 
Coal Carbqnization: The study of the relationship between the properties 
of coals and the properties of their cokes, with particular emphasis 
on petrographic aspects of both the coals and cokes. This is a 
collaborative project with the A.I.&S. Coal Geology and Coke Research 
Sections. The programme is directed towards a better understanding of 
blending coals for coking. 
Coal rank; The rank of coal is important in relation to its commercial 
exploitation and it can also be used as an indication of metamorphic 
grade. A particular study is being made of the lateral and vertical 
variation of coal rank in the Southern Coalfield of New South Wales. 
Trend surface analysis; This technique is being used to study 
relationships between structure and sedimentation. It has also been 
used to obtain simple trend components from complex data. 
HIGHER DEGREE TOPICS 
Doctor of Philosophy 
A study of the martensite in beta copper-tin alloys. 
(N. F. Kennon - enrolled 1964) 
A Solidification of Metal-Metal Sulphide Systems. 
(S. Marich - enrolled 1966) 
The Variation and Significance of the Rank of Coal in the 
Southern Coalfield, New South Wales. 
(A. C Cook, Geology - enrolled 1965) 
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Master of Science 
The Solidification of Silver-Oxygen Alloys. 
(N. Salasoo - enrolled 1965) 
The Effect of Crystallographic Orientation on the 
Electrochemical Properties of Tin, 
(N. Wiltshire - enrolled 1965) 
The Behaviour of Boron in Iron and its Alloys. 
(J. L. T»niite - enrolled 1964) 
The Vertical and Lateral Variations In the Petrographic 
Composition of the Bulli seam in the Coastal Portion of the 
South Bulli Syncllne. 
(H. W. Read, Geology - enrolled 1967) 
PUBLICATIONS 
The Nucleation of Gases from Liquids 
G. Brinson 
J. Australian Inst. Metals, 1965, 10 (3), p.227. 
The theory of homogeneous nucleation of gas bubbles in liquids 
is briefly reviewed. Little suitable information for testing the 
theory exists, but homogeneous nucleation of vapour bubbles in super-
heated liquids appears to have been observed. 
Nucleation of gas from liquids is most commonly heterogeneous 
nucleation at a solid-liquid Interface, such as the walls of the 
container, and the effective sites in these instances are probably 
imperfections, such as cavities, in the surface of the solid. However, 
it is not evident that bubble nucleation at the interface of partly 
solidified melts takes place in this way and other factors that may be 




K.J. Ausburn, B,Sc,(Syd), M,Sc.(Lond.) Ph.D., 
D,IJ.C,, A.Inst.P. 
Lecturers 
B. Mainsbridge, B.Sc.(Tas.), Ph.D.(A.N.U.) 
(Resigned January, I967) 
A,I. Segal, B.Sc,(Melb,), A.Inst,P. 
J.N, Stephens, M,A, Cantab,, Ph,D,, A.A.I.P,, A.M.Inst,P. 
(Appointed May, I966) 
Tutor 
J.L.K. Lising, B.Sc, (Appointed March, I966) 
STAFF RESEARCH ACTIVITIES 
Infra-red Solar Telescope? The 18-inch Cassegrain telescope has been 
re-designed as a solar telescope for use in the infra-red. Construction 
of the telescope and associated observatory buildings is nearing comp-
letion. Infra,-red detection systems are being investigated. 
Electron Dynamicss Further experimental studies of electron-optical 
systems, particularly X-ray tube guns, have been m.ade, 
HIGHER DEGREE TOPICS 
Master of Science 
Application of the Mossbauer Effect to the Study of Solid Sol-
utions, 
(j, Lising - enrolled 1'^66) 
-2-
The Detection and Measurement of Infra-red Radiation in Astronomy. 
(H.Eraser - enrolled I967) 
PUBLICATIONS 
Summer School for Teachers of the Physical Sciences 
Edited by K„J, Ausburn 
"Motion in Inertial and Non-Inertial Frames of Reference" 
A.I. Segal. 




Research Monograph - "Physical Aspects of Coal Carbonisation" 
N,Y, Kirov and J.N, Stephens 




Professor of Mathematics 
A, Keane, M,Sc. (Syd.) Ph.D. 
Senior Lecturers 
A.E. Chapman, M.Sc. (Lend.) 
CA, Wilkins, M.Sc. (N.Z.), Ph.D. 
Lecturers 
B,J. Clarke, B.Sc. Sons. (W.A.) M.Sc. (Adel.) (Appointed 
December, I966) 
T.S. Horner, B.Sc. Dip. Ed, (Syd,) 
Teaching Fellow 
C Chiarella, M.Sc, (Syd.) (Appointed May, I966) 
STAFF RESEARCH ACTIVITIES 
Nuclear Reactor Theory - The study of resonance absorption, particularly 
in relation to mutual screening, intermediate resonance formulae and the 
statistical region, has continued. Considerable effort has also been 
applied to the development of simple expressions to allow for temperature 
depencence and the effect of heterogenity, 
Oceano^aphy - Seiches (resonant standing waves) are under investig-
ation for various basin shapes, and thus for various boundary conditions, 
where the flow may be considered as either one or two dimensional. 
Exact solutions are unobtainable in the general case, hence the calculus 
of variations throu^ the Galerkin method is used to obtain approximate 
solutions. 
Urban Population Distributions - Models for urban population distr-
ibution are being developed, as previously proposed ones need modif-
ication in particular instances such as Wollongong. Such models are 
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needed for estimation of nuclear attack casualties, etc. 
A general theoretical approach to a servicing problem has also been 
developed. 
HIGHER DEGREE TOPICS 
Doctor of Philosophy 
A Correstion to the Narrow Resonance Approximation for the Calcul-
ation of Resonance Absorption, 
(T.S, Horner - enrolled I966) 
Methods for the Calculation of Heterogeneous Reactor Systems. 
(C Chiarella - enrolled I966) 
Language Translation and Optimization, 
(D.J. Richardson - enrolled I966) 
Oscillati ns within and on a Fluid contained by Arbitary Boundaries. 
(D. Clarke - enrolled I967) 
Master of Science 
The Diffusion Theory of Neutron Thermalization Experiments, 
(K.J. Maher) Th3 is submitted November, I967 
Resonance Overlap - Effect of Neighbouring Resonances. 
(D.J, McKeegan) To be conferred I968, 
The Representation of Resonance Self Shielding in Burn-up Calcul-
ations, 
(p.J, O'Halloran) To be conferred I968, 
Burn-up of Recirculating Fuel. 
(J. P. Pollard - Awarded 1967) 
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Resonance Overlap - Statistical Treatment. 
(D. G. Thompson) 
Resonance Phenomena in the Statistical Region. 
(A. J. Gilks - enrolled 1966) 
The Problem of Missing Levels in Neutron Spectroscopy. 
(A. R. Musgrove - enrolled 1966) 
Master of Arts 
Mathematical Models for the Wollongong Urban Area. 
(Miss J. Shaw - enrolled 1967) 
BOOKS 
"Mathematical Methods ' Second Edition 
Edited by A. Keane and S, A, Senior 
Science Press, Sydney, 1966. 
"Special Functions" 
A. Reichel - Edited by A. Keane 
Science Press, Sydney., 1966. 
"Numerical Computing'' 
J, P. Pollard - Edited by A. Keane 
Science Press, Sydney, 1967. 
PUBLICATIONS 
The Synthetic Kernels of Neutron Slowing-Down Theory and a Related 
Expansion. 
CA.Wilkins and A. Keane 
AAEC/E155, 1966. 
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Various approximate solutions of the integral oiuation for neutron 
moderation are obtained by truncating an asymptotic expansion for the 
collision density, a process which is shown to be equivalent to replac-
ing the scattering kernel by an alternative synthetic kernel which permiiB 
"exact" solution of the integral equation. Truncation after one or two 
terms, and approximation of a constant in one case, yield the classical 
kernels. 
•t 
It is shown that the appropriate kernel to be used depends on the 
particular quantity under investigation. In particular, and illus-
tration is given showing why the Wignor kernel is superior to that of 
Goertzel and Greuling for calculatiin resonance absorption. 
Difficulties may arise when using the entire non-truncated series. 
It is shown that, for the sources of practical interest in reactor 
theory, these difficulties may be removed by splitting the source into 
two "components", one rapidly decaying and the other not. 
When the source is not known sufficiently accurately for this split-
ting to be done, the series must, in general, be truncated to avoid 
divergence. 
The method of obtaining a kernel by truncation is consistent with 
the matching of m.oraents method. 
Multigroup Cross Sections of Resonance Absorbers. 
A, Keane and J,P. Pollard 
Nuc.Sci.Eng., pp.439s 2^ No. 4 August, I966. 
The correct method of preparing absorption (and fission) cross 
sections from resonance calculations is intimately related to the method 
used in the preparation of the scattering matrix. The resonance calcul-
ation gives the correct reaction rate, and it is essential that this 
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be reproduced in the neutron balance set up by the code. 
On the Neutron Flux through a Resonance. 
A. Keane and M.W, Dyos. 
Nuo. Sci.Eng., 26, pp.288, October, I966 
It is shown that the neutron flux can rise above its off-resonance 
value in the vicinity of one collision interval below the resonance 
centre. 
The Temperature Dependence of the Overlap Correction in Resonance 
Absorption Calculations. 
A. Keane and P.J. O'Halloran 
AAEC/TM335. Novembor, I966 
The temperature dependence of the correction to Rowland's simple 
expression to allow for overlap has been investigated numerically. An 
algebraic fit to the results has been obtained which reproduces the tables 
for the correction factor within an accuracy of 5 per cent. 
Iterative Solution of the Neutron Slowing Down Equation. 
A. Keane and M.W, Dyos, 
Nuc.Sci.Eng., 26, pp,530, December, I966. 
The convergence of the iterative procedure for solving the slowing 
down equation is examined. It is found that the rate of convergence of 
the iterative procedure depends on the ratio of the resonance scattering 
and absorption cross sections, being rapid if the resonance is predom-
inantly absorbing. 
The method of Goldstein and Cohen for treating intermediate reson-
ances is carried to the third approximation, and numerical results are 
obtained for the 192-eV resoiiance of U in a Isl mixture with hydrogen. 
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Exact Solution of the Problem of Goldstein and Cohen, 
A. Keane and T.S, Horner, 
Nuc.Soi.feng., 86, pp.5805 December, I966. 
Goldstein and Cohen have postuated that the effective resonance 
integral depends on a fraction of the scattering cross section of the 
resonance absorber and have obtained this fraction by iteration. The 
alternative approach adopted obtains the required fraction directly from 
a numerical solution of the integral equation. 
Equivalence Relations for Hetero^neous Reactor Systems. 
A. Keane and M.H. McKay 
AAEC/EI66, December, I966, 
A derivation is given of an equivalence relation between heterog-
eneous and homogeneous sytems, which allows for close-packing without the 
need for a Dancoff correction and which includes fuels dispersed in 
granular form. An alternative derivation of the equivalence relation is 
also presented, giving insight into the physical significance of the 
rational approximation. 
A Study of the Effective Resonance Integral and Doppler Coefficient of 
U238 Th232, Pu240 using the code complex LUBRA. 
A. Keana and E,K, Kletzmayer, 
AAEC/E168, December, I966 
The effective resonance integral and Doppler coefficient of U238, 
Th232, and Pu240 have been studied in detail using the LUBRH complex of 
codes. Some earlier results were used for comparison to verify the 
validity of the LUBRA results, Discrepaacies have been explained and 
confidence can be placed in the results jiven by the LUBRA codes. 
The Maximum Doppler Effect for a Single Bieit Wigner Resonance. 
A, Keane and T.S, Horner. 
AABC/Tt^363, December, I966 
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The maximum numerical values of the Doppler coefficient of a single 
Breit-'.Jigner resonance and the dilutions for which the Stationary values 
occur have been found as a function of temperature. The results r.re 
tabulated in terms of parameters^ which are independent of the particular 
resonance and model. 
Some Remarks on a Certain Process. 
CA, Wilkins 
Aus. Journal of Statistics, 2? pp.62-66 (I965). 
This note is concerned with a process which generalizes one discussed 
by Mercer and Smith (1959)« It briefly considers a process such that, 
\-jlt1f. each element X. (X sO) of a renewal process (X.) . ..,, there 
j o j 3=0,1 ,<i, 
is associated a random variable T., the p.d.f. of which, conditional upon 
X ,X.,...X., is exponontial with mean C, exp|k T x } where x is the 
realized value of X , It outlines a direct doBivation of the L.-S. transr' 
forms of the moments S^(0,y)=E([ I T^] ) where N(y) is the number of 
renevrals in (0,y), and gives asymptotic expressions for these moments 
for k>0 and k>0. (Mercer and Smith gave the results for k=0,) Three 
examples are considered, two from the exami.les of Mercer and Smith and 
one from reactor theory. 
An Estimate of the Decrease in the Effective Resonance Integral Due .; 
to Resonance Overlap. 
A,Keane 
Nuo,Sci.Eng., 25 p.294, I96O, 
A simple model is investigated analytically which shows the range 
of validity of and the correction necessary to Rowlands' formula and 
provides an 'alternative expression for those concentrations where Row-
lands' formula has its greatest error. 
The Time Spent by Neutrons Inside a Narrow Resonance. 
CA. Wilkins, 
Journal and Proceedings, Royal Society of N.S.W., 100 pp.25-27,1966. 
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An Extension of a Common Approximating Equation for the Collision Density. 
CA, Wilkins, 
Journal of Nucl,Sci.Tech. (Japan) 3., pp.298-299 I966, 
The differential equation for the collision density is determined for an 
infinite homogeneous mixture of a species when the scattering kernels 
are assumed to be of the Wigner or Greuling - Goertzel forms. 
The Roots of an Equation in Slowing Down Theory. 
CA, Wilkins 
Nuc.Sci.Eng, 2^, pp.199-201, June, I966 
If all cross sections are similarly varying, the slowing down equa-
tion for the collision density may be solved by the Laplace transform. 
The poles of the transform of the collision density are then determined 
by the roots of a certain equation. The equation for a mixture of 
hydrogen and one ether species is investigated, and a set of inequal-
ities for the rea.1 roots is obtained. 
A Synthetic Kernel for a Heavy Species, 
CA. Wilkins 
Nuc.Sci.Eng., 24., 89-90, (1966) 
Concerning the Number of Resonances Missed due to Imperfect Experimental 
Resolution. 
CA, Wilkins 
Journal of Nucl,Sci^.Tech. (Japan) _4s PP°37-395 ''967° 
Missing Resonances. 
CA. Wilkins • 
Journal of Nuclea,r Science and TechnolA:>gy, 4? 3139 ('1967) 
Concerning. Infinitely Dilute Reson5ince Inte,grals. 
CA. Wilkins and D,G, Thompson 
Nuc.Sci.Eng. 29, 244-247 - August, I967 
-9T 
The "infinitely dilute" resonance integral is considered in the 
unresolved region. The gamma-ray and fission widths are assumed constant 
so that the height of any resonance depends only on the resonance energy 
and the reduced neutron width. On the basis of this assumption, the r'th 
moment of the area under the profile of an isolated resonance may be 
written as a combination of the integrals 
.00 " 
(l+y2)~J exp(-Ay /2)dy, i = 0,l,...r. 
J 0 
Any such integral may be expressed in term.s of the intê grals correspond-
ing to j = 0 and j = 1, which are easily determined. Next, an expression 
for the r'th moment of the resonance integral is derived for the case 
where resonances are scattered over an energy interval. In view cf the 
lack of absolute unanim.ity among workers in this field, the derivation 
is performed without making any specific assumption about the level 
spacing distribution, allowance being ma.dG for energy dependence. 
From the results for an isolated resonance, this expression is capablj 
of evaluation for any particular value of r, once the form of the level 
spacing distribution has been chosen and the resonance density calculated, 
A Simple Approach to Election Results. 
CA, Wilkins " 
N.Z, Maths, Magazine, J., 64-72 (1967)-
Integration Subroutines. 
T.S. Horner 
AAEC/TM351 - November, I966 
A set of integration subroutines involving Gaussian quadrature methods. 
Pub 3J.cations 
An Introduction to Programming (Wollongong University College - Digital 
Computing Laboratory Notes) 
P.Bolton, C.Chiarella, T.S, Horner and J,P,Pollard (A/iEC) 
Volume 1 - March, I967 (35 pages) 
CHEMISTRY DEPARÎ IENT 
ACADEMIC STAFF 
Associate Professor 
E. Gellert, Dr, phil. (Basle), F,R,A,CI, 
Senior Lecturer 
P.M. Hall, M.Sc, A,S.T,C, A.R.A.CI, 
Lecturers 
P,D, Bolton, B.Sc,(Exeter), Ph.D. (Lend,), A.R.I.C, 
W,K. Hannan. M.Sc,Syd, 
E, Kokot, B.Sc, Ph.D., A.S.T.C, A.R.A.CI. 
I,H, ReecG, M,3c,, A.S.T.C, A.R.A.CI, 
Senior Tutors 
D.J, Campbell, B.Sc. Dip.Ed, Tas. 
R. Rudzats, M.Sc, A.S.T.C, A.R,A,C.I,3 A.R.I.C, 
Post-Doctoral Research Fellow 
K.N, Trivedi, M.Sc, Ph,D. (Bda) Appointed September, I966. 
STAFF RESEARCH ACTIVITIES 
1. Natural Products 
This field, which incorporates phytochemical investigations in con-
junction with the Australian Phytochemical Survey and is helped by CS.I. 
R.O. with plant collections, is concerned with the isolation of physiol-
ogically and pharmacologically active constituents. 
Tylocrebrine, an alkaloid isolated from the North Queensland plant 
Tylophora crebriflora, shows promising antiieukaemia activity. A New 
Guinea Boletus, a mushroom species, is also of particular interest becau-
se it affects the human brain but the action observed is not identical 
with that of mescaline, LSD 25, or psilocybine. 
2, Synthetic Organic Chemistry 
The synthesis of phenanthroindolizidines and related material and 
the exploration of their antituirour activity is actively pursued in 
-1-
-2-
conjunction with efforts to correlate chemical structure with physiol-
ogical activity. This programme is supported by grants of the Leukemia 
Research Foundation and the Australian Research Grants Committee and is 
supported by local or^uaizations. The synthesis of compounds with pos-
sible antihydroxytryptamine activity was carried out with the financial 
support cf the Pfizer International Corporation. 
3. Physical-organic Chemistry 
(a) Kinetic studies of the acidic and alkaline hydrolysis of 
several series of aliphatic amides and ortho-substituted aryl esters 
have been made. Various linear free energy relationships are being used 
to assess the influence of substituents upon the rates, activation 
energies and entropies of these reactions. 
(b) Thermodynamic acidity constants of a wide range of substituted 
phenols and aniliniumions have been measured by a spectrophotometric 
technique over a range of temperature, and values of the enthalpy and 
entropy of these ionization processes computed. These values are also 
being assessed in terms of linear free energy relationships and certain 
molecular orbital calculations. 
4. Magnetochemistry 
The antiferrom-agnetic exchange dem.agnetization of complexes of 
divalent copper with Schiff's bases and with certain nitrogen heterocy-
clic compounds is investigated. Temperature variation studies of the 
magnetic susceptibility of these new complexes indicate that the dem-
agnetization observed is the result of exchange interactions between 
either two or a large nuniber of paramagnetic centres. Structures con-
sistent with such magnetic behaviour have been postulated for all com-
plexes investigated and the programme is now extended to other complexes, 
e.g. to some transition metal complexes of nitrogenous, oxygenous, and 
sulphurous polydentate li^nds. 
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5« Chemical Spectroscopy 
Association studies of molecular interactions have continued. 
Measurements have been made on the OH valence stretching frequencies 
of binary systems in the vapour phase and of ternary systems in solution 
to assess the influence of solvent and proton acceptor. Thermodynamic 
studies of these systems are also continuing. 
6+ Tin-II-Halogeno Complexes 
The co-ordination number of the fluoro-complexes of Tin II is 
investigated by a variety of techniques, e.g. polarography, potentiometry 
and ion-exchange. The potentiomentrio procedure is also used to 
elucidate the stepwise stability constants of the SnF,- complex over a 
range of temperature. 
7. Catalytic exchange processes 
Investigation into relative activities of Group 8 transition metals 
as heterogeneous catalysts in isotopic exchange reactions of a range of 
aromatic hydrocarbons, heavy water being used as a source of deuterium. 
The aim is to investigate the mechanisms of exchange reactions and in 
particular to test the worth of the complex absorption mechanism. 
8. Physiology of Crickets 
Techniques were developed for the location of crickets in the field 
and for the investigation of their singing behaviour. The analysis of 
the activity of natural population of crickets is now extended to 
studies under controlled laboratory conditions. 
HIGHER DEGREE TOPICS 
Doctor of Philosophy 
Spectroscopic studies of molecular interaction in solution. 
(i.H.Reece - enrolled 1963) 
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Catalytic Deuterium Exchange Reactions between Alkylbenzenes. 
(W,K. Hannan - enrolled I966) 
Thermodynamic Functions of Ionisation Processes 
(F.M. Hall - enrolled I966) 
The Constituents of Boletus Species. 
(R. Rudzats - enrolled I966) 
Phenanthroindolizidines and related compounds 
(B. Chauncy - enrolled I967) 
Hydrolysis of Amides 
(G.L. Jackson - enrolled I967) 
Magnetic Studies of Transition Metal Complex Compounds 
(G,J, Hamilton - enrolled I967) 
Master of Science 
Isoindoles and their derivatives, 
(M.S. Dignan - enrolled I964) 
Substituent Effects in the Hydrolysis of Amides, 
(P, Nancarrow - enrolled I965) 
Preparation and Physico-chemical investigation of complex compounds 
of transition metals. 
(J,R, Sneddon - enrolled I964) 
Physiological Aspects of Acoustic Behaviour in Crickets. 
(D.J. Campbell - enrolled I965) 
HŜ drolysis of Amides 
(K,A. Fleming - enrolled I967) 
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PUBLICATIONS 
The Alkaloids of Beilschmiedia elliptica. 
P.S, Clezy, E, Gellert, D.Y.K. Lau, and A.W, Nichol 
Australian J.Chem,, 1966, j_2.s ''35» 
The isolation of laurelliptine, the major alkaloid of the bark of 
B.elliptica, is described, and its structure determined as 1, 9-dihydroxy-
2, lO-dimothoxynoraporphine, One of the alkaloids isolated from the 
leaves of the same plant was identified as isoboldine, the N-methyl 
derivative of laurelliptine. 
The Chemistry of Protactinium - VIIs The FLuoro-Complexes, 
F.M.Hall, A.G,Maddock et alia, 
J,Inorg, Nucl, Chem,, I966, 28_, 421 
Ion exchange and conductometric titration experiments suggest the 
3-existence of the PaPo anion. Pure samples of K„PaF„ and Na,PaPr> have 
been prepared and analysed. Some observations have been m.ade on the I.R. 
and N.M.R, spectra of the complexes. Using an electrochemical method, 
a preliminary set of values for the successive complexing constants for 
the protactinium fluoro-complexes has been obtained. 
Hydrolysis of Am.ides lis Substituent Effects in dilute acid and alkali, 
P.D. Bolton 
Aust. J.Chem,, I966, _12, 1013. 
Energies and entropies of activation for the hydrolysis in dilate 
acid of six aliphatic amides are reported. These results show the 
reaction to be governed by a combination of steric and hyperconjugative 
effects, while the alkaline hydrolysis of the same compounds are influen-
ced by polar, steric and hyperconjugative effects. Both reaction series 
are will-correlated by multiple-paramenter Taft-typo equations. 
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Thermodynamic Ionisation Constants of ̂ -halogenophenols from spectro-
photometric measurements. 
P.D, Bolton, F.M. Hall and I.H, Reece 
Spectrochemioa Acta, I966, 22_, 1149 
Standard free energies, enthalpies and entropies of ionisation of 
phenol, ̂ -chlorophenol, £-bromophenol and £-iodophenol in aqueous solution 
ion have been determined from measurements within the temperature range 
5-60 . Difficulties that arise in data-processing of the results have 
been discussed and a re-assessment of previous values of Cp have been 
made. 
Thermodynamic Constants of Ionisation Processes by Spectrophotometric 
Methods? Meta-halogenophensls, 
P,D, Bolton, F,M, Hall and I.H. Reece 
gpectrochemica Acta, I966, 22, I825. 
Thermodynamic ionisation constants over the temperature range 
10-60 together vrith values for the standard free energy enthalpy and 
entropy of ionisation of rn-chlorophenol, m-brom.oplienol and m_-iodophenol 
are reported. These results in conjunction tith an extensive collection 
of similar results from the literature show that substituent effects 
in the ionisation of phenols are due primarily to entropy changes. In 
contrast to free energy changes the entropies are will correlated by 
a'̂  values. 
Effects of Substituents upon the Thermodynamic Functions of ortho-
substituted phenols, 
P.D, Bolton, F,M, Hall and I.H. Reece 
J,Chem,Soo,, I966, 717» 
Thermodynamic ionisation constants of o_-chlorophenol, £-bromophenol, 
_o-iodophenol and o_-ethoxyphenol have been measured spectrophotometrically 
over the temperature range 5-50°. Prom these measurements values for the 
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standard free energy, enthalpy and entropy of their ionisation have been 
calculated, A detailed analysis of substituent effects upon the thermo-
dynamic functions is made in terms of the Taft equations and the equations 
of Farthing and Nam. 
Effects of Substituents on the Thermodynamic Functions of Ionisation of 
meta-substituted Phenols, 
P.D. Bolton, P.M. Hall and I.H. Reece. 
J.Chem. Soc. (B), I967, 709 
Thermodynamic ionisation constants of meta-methoxyphenol, meta-
ethylphenol, meta-nitrophenol and meta-hydroxybenzaldehyde have been 
determined by a spectrophotometric technique within the temperature range 
of 5~60 , Values for the standard free energy, enthalpy and entropy 
changes have been calculated for the ionisation of each phenol. 
For a series of eight meta-substituted phenols the Hammett Equation 
is closely obeyed over the temperature range of 10~55 ^̂ nd the reaction 
paramenter e is independent of temperature. An assessment of these 
results is made in terms of a solvation dependent mechanism. 
Thermodynamic Functions of Ionisation of the Aniliaium and Toluidinium 
Ions, 
P.D. Bolton and F.M, Hall 
Aust," J,Chem., 1967j 2£, 1797» 
The application of the spectrophotcmc trie method to the measurement, 
over a range of temperature, of the thermodynamic acidity constants of 
ions of the anilinium type is described. 
The thermodynamic functions of ionisaticn AĜ cjAR̂ ca-nd AS _of the 
anilinium ion and the three toluidinium ions are given and compared with 
those of previous determinations. 
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A Survey of chemistry courses in the Australian Universities for I965, 
Part I, I.H. Reece, 
Proceedings of the Royal Australian Chemical Institute, I966, 33, I4I. 
A survey of chemistry courses in the Australian Universities for I965. 
Part II. I.H. Reece. 
Procoedings of the Royal Australian Chemical Institute, 1966, 33_5 I65. 
Conference on the Teaching of Chemistry, Newport, Sydney, I7-I8 0ct,,1965 
I.H, Reece, 
Conference Proceedings published by F,A,U.S.A., I966, p.l3. 
The Importance of Tylophora credbriflora. 
E,Gellert and R« Rudzats, 
North Queensland Naturalist, October, 1966, 34.s No, I4I 
Modern Industrial Analytical Techniques - Infra-red Spectroscopy. 
I.H, Reece. 
Proceedings of the Royal Australian Chemical Institute, I967? 34si 77• 
Additional Research Paper. 
Magnetic Properties and Structure of Seme Copper (ll) Complexes of 
Pyridine and Quinoline N-Oxides, 
S.J, Gruber, CM, Harris, E, Kokot, S.L. Lenzsr, T.N, Lockyer and E, Sinn. 
Aust. J, Chem., I9675 20, 2403 
The magnetism of various copper (ll) complexes of pyridine and 
quinoline N-oxides has been further investigated. The compounds 
Cu(C^H^NO) X^ ( where n = 4 or 6, X = CIO.5 n = 2, X = CI, Br, NCS5 
5 5 3̂  •̂  4 
n = 1, X = Cl, Br, CH^COO) and CU(CQH N0)^X2 (where n = 4, X = C10̂ ,| 
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n = 2, X = 01, Br, NO | n = 1, X = Cl, Br, CH COO) have been studied. 
The variation of the magnetic susceptibility with temperature of 
those compounds is discussed in terms of binuclear oxygen-bridged struc-
tures. The compounds exhibit antiferrom.agnetic interaction between pairs 
of copper (ll) atoms with a singlet-triplet separation ranging from 0,8 
to 2,5 kcal/mole. 
DEPARTMENT OF ENGLISH 
ACADEMIC STAFF 
Lecturers 
M. Valerie Beers, M.A., B.Ed,, Dip. Ed. (Melb.) 
Mrs. Geraldine V, MacNeill, M.A. (N.Z,) 
Tutor 
Mrs, Patricia Kreuiter, B,A. (Syd) (Appointed, June, I966 
Resigned, November, I966) 
Mrs. I.S. Sharp, B.A.(Syd) (Appointed, March, I967) 
STAFF RESEARCH ACTIVITIES 
The Department of English is engaged on a study of the linguistic 
acculturation of migrants in the Illawarra. The work, which forms 
part of the Department's linguistic survey of the region, is at present 
concerned to examine morphemic and phonemic substitutions, the transfer 
of linguistic patterns, and similar interlingual shifts. 
The Department is also undertaking the analysis and comparison of 
speech sounds by electronic means. 
In addition, it is working on the problems of computer translation 
from German and other synthetic languages into English, 
DEPAPTMENT OF PSYCHOLOGY 
ACADEMIC STAFF 
Tutors 
N, L. Adams, B.Sc. -
(Appointed April, 1^66) 
Miss R. E, Myles, B,A. --
(Appointed February, 1967) 
STAFF RESEARCH ACTIVITIES 
Factors Related to Academic Achievement; A comprehensive study 
embodying the value of various teaching programmes and the reliability 
of aptitude tests has been initiated. Wollongong, Dapto, Oak Flats 
and Kiama High Schools have cooperated in the experimental work 
and have been provided with reports on the relevant surveys. 
DEPARTMENT OF GENERAL STUDIES 
ACADEMIC STAFF 
Lecturer 
A. A. Brownlea, B.Ec.(Syd) M.A.(N.E.) 
STAFF RESEARCH ACTIVITIES 
Research continued in the fields of water pollution, incidence 
of infectious diseases and community growth studies. 
PUBLICATIONS 
An Urban Ecology of Infectious Disease 
A. A. Brownlea 
Australian Geographer, March, 1967. 
Population data were also processed and made available for the 
market survey publication "A Marketing Guide to the WIN 4 Viewing Area". 
1967. 
DEPARTMENT OF HISTORY AND PHILOSOPHY OF SCIENCE 
ACADEMIC STAFF 
Lecturer 
R. D. Francis, M.A.(N.7.nnd Melb.), ABPsS -
Tutor 
Mrs. Evellen Robinson, B.Sc,(Qld) - (Appointed - April,1966) 
STAFF RESEARCH ACTIVITIES 
1. Sensory Isolation and Individual Differences; Several studies 
have been completed which show that the introvert (as defined by the 
16 p-F. test) is the person best able to withstand isolation. Work 
continues attempting to establish a relationship between introversion 
and sensory acuity. 
2. The iritic reflex; Change in pupil size with change in mental 
attitude is under investigation. Two points are currently under 
investigation; an appraisal of the iritic response to auditory stimuli 
and a consideration of the personality variables that relate to iritic 
reactivity. 
PUBLICATIONS 
Intra subject stability of isolation tolerance 
R.D.Francis 
Perceptual and Motor Skills. August, 1966 _23_ 89-90. 
Subjects were tested for toleration of isolation by immersion. 
The intercorrelations on 12 tests were compared for the toleration time 
extremes. It appears that each of the two extreme groups of 6 Ss 
is internally homogeneous but unlike the other. Thus it appears that 
some stable individual difference factor distinguishes the high and low 
isolation tolerator. 
„1_ 
Isolation tolerance and the sensory satiation hyoothesis 
R. D. Francis 
Perceptual and Motor Skills. 1966, 23̂  701-702. 
From a group of subjects tested for toleration time by immersion 
12 were selected, 6 from either extreme. Their upper auditory thres-
holds for stimulus intensity were determined. Those who stayed had 
significantly higher thresholds than those who did not. Adding new 
subjects in the experiment produced further support in the same 
direction and at the same significance level. The explanation involves 
the satiation concept. 
Perception and Meaning: reflex changes 
R. D. Francis 
Perception; A laboratory manual; Singer, Bennett and Day 
(Chapter 23 in the book) Univ. of N.S.W. Press, June, 1967(a). 
The relationship between attitudes and the size of the iris has 
been demonstrated. This experiment shows how the effect can be 
demonstrated in a simple manner. An account is given of a simple 
device for reading iris sizes. 
The History of Observational Astronomy 
R. D. Francis 
Summer School for Teachers of the Physical Sciences, 
Wollongong University College, January, 1966. 
Celestial Coordinates 
R.D.Francis 
Summer School for Teachers of the Physical Sciences, 
Wollongong University College, January, 1966. 
The Cultural Dichotomy and the Teaching of Humanities 
R. D. Francis 
Liberal Education, May, 1967(b) Vol. LIII, No. 2, 229-232. 
DEPARTMENT OF COMMERCE 
ACADEMIC STAFF 
Lecturers 
S. All, M.Com.Melb., Doctor of Econ.(Hasanuddin) Economics 
(Appointed March, 1967) 
E. D. Moore, B.Com. (Newcastle), Aî .SA, AICA, ACIS - Accountancy 
(Appointed July, 1^66) 
J. C Steinke, M.A.(Calif.) - Economics 
Tutor 
Mrs. M. M. Morrison, B.A.(Sheffield) - Economics 
(Appointed March, 1967) 
Research Assistant 
F. H. Hutabarat, B.Ec.(Syd) - Economics 
(Appointed June, 1966 - Resigned June, 1967) 
STAFF RESEARCH ACTIVITIES 
Regional economic studies continue to be the major research 
activity of the Wollongong Commerce Department, involving most 
members of the staff. In general terms, these studies aim to 
isolate growth sources, growth impediments and problems stemming 
from growth in Wollongong and the surrounding region. More 
specifically, research was done on the regional transportation 
system, distribution of natural gas in Wollongong, the requirement 
for technical education facilities in the tablelands areas adjacent 
to Wollongong, the need for a regional v̂ holesale fruit and vegetable 




Economic Activity in the Hume Area of New South Wales 
J. Steinke and M. Sainsbury 
Hume Development Committee, Picton, 1966. 
Proposed Illawarra VHiolesale Markets 
J. Steinke and F. Hutabarat 
Illawarra Regional Development Committee, Wollongong, 1967 
Illawarra Invites Industry 
J. Steinke 
Illawarra Newspapers Pty. Ltd., Wollongong, 1966. 
DEPARTMENT OF HISTORY 
ACADEMIC STAFF 
Professor of History 
Ross Duncan, M.A.(Adel.) (Appointed-December, I966) 
Senior Lecturer 
A.M. Healy, B,A,(Syd.) Ph.D.(A.N,U.) 
Lecturers 
J,S, HaganB,A,, Dip.Ed. (Syd.) Ph,D, (A.N.U.) 
(Appointed - Feb, I966) 
CP. Kiernan, M.A.(Cantab, and Melb,) 
STAFF RESEARCH ACTIVITIES 
(a) Immigration into New South Wales, I86O-I94O (Duncan). Particular 
attention has been paid to the social mobility of immigrants after 
their arrival. The assessment of social mobility has been based on 
the cccupations and places of residence of the immigrants. 
(b) Australian Social History (Hagan). Intcrc-st has been concentrated 
upon the study of social class in nineteenth centuny Australian cities| 
the status of women in Australia in the twentieth centuryi and the 
development of craft unionism after the first world war. 
(c) Pacific colonial history with particular reference to Papua-New Guine£ 
(Healy). The main topics studied include British administration in the 
British Solomon Islands Protectorate5 the gold, timber and cattle 
industries in New Guinea^ the history of native administration in 
Papua-New Guinea5 and the history and nature of political organisation 
in the Territory, 
-1.-
-2-
(d) Science and the Enlightenment in eighteenth century France (Kiernan). 
The aim of this research was to discover to what extent the writers of 
the French Enlightenment employed scientific argomentation to support 
their points cf view. This study centred on such key figures as Voltaire^ 
Montesquieu, Diderot, Buffon and Helvetius. 
BOOKS s 
Ross Duncan, The Northern Territory Pastoral Industry, I863-I9IO, 
M.U.P. Monash, I967, 
J, Hagan (Ed, and part autlior) World History Since I789. Vol 1 - Third 
Longmans, Melbourne, I967. Printing. 
J. Hagan, (Ed. and part author) Europe and the World Since 1815? 2nd 
Edition. 
Longmans, Melbourne, 1967« 
J. Hagan (Ed, and part author) Modern History and its Themes 
Longmans, Melbourne, I966 - second printing, 1967* 
J. Hagan, Printers and Politics 
A.N.U, Press, Canberra, I966. 
A.M. Healy,Bulolo - A History of the Development of the Bulolo Region, 
New Guinea. 
New Guinea Research Bulletin No. 15, The Australian National 
University, Canberra, I967, pp.ix + 145* 
A.M. Healy and S.R. Verehodge, The Map Approach to African History 
University Tutorial Press, Cambridge, 4th edition, I967. 
-3-
Journal Publicationss 
A.M. Healy, 'Administration in the British Solomon Islands, 
1893-1960', Journal of Administration Overseas, Vol. 5, 
No, 3, July 1966, pp. 194-205. 
This article describes how traditional British ideas and methods of 
native administration, local government and judicial institutions were 
gradually adapted to Melanesian social conditions. The transfer of 
melbhods originally applied to comparable segmentary societies in East 
Africa is analysed? and seme comparisons are made with the different 
approach (assimilationist) favoured by Australia in Melanesian New 
Guinea. 
A.M. Healy, 'Paternalism and Consultation in Papua, I88O-I96O,' 
A.N.U. Historical Journal, Vol,2, September, I967, 
Initally the British administration in New Guinea favoured the con-
cepts of 'indirect Rule', as applied in Fiji| but a lack of able staff 
and concentration on European settlement gradually eroded the principle 
of consultation represent.sd by 'indirect rule'. Under Australian 
administration a simple police system gained sway, and only token con-
cessions were made to the indigeneous viewpoint,. The most serious 
repercussions probably lay in the field of law and judicial administration. 
CP, Kiernan, 'Voltaire and Sciences a Religious Interpretation,' 
The Journal of Religious History, Vol.4, No,1, June/Dec, 
1966 pp,14-27• 
This is an examination of Voltaire's science and its relationship to 
his thought on other matters. It was found that Voltaire employed the 
physical sciences to support deist beliefs derived by other means. In 
particular, he employed the Newtonian synthesis to support Gassendi's 
-4-
doctrine of atoms-and-the-void, and, at the same time, an.'argument for 
Design. Towards the same end he employed Mauportuis' 'Principle of least 
action', He extended this mechanical world view in an attempt to 
mechanise the world picture. 
A.M. Healy, ' The ethics of Colonialism,' 
New Guinea and Australia, the Pacific and Southeast Asia, 
Vol, 2, No. 2, June-July I967, pp.59-66. 
A.M. Healy,'But Who Educates Whom?' 
New Guinea, (review article), June-July I967, pp. 72-5. 
CP. Kiernan, (Review of Dr. F,B, Smith, Ed,)'Historical Studies Australia 
and New Zealand Eureka Supplement for Labour History.' 
Labour History, Vol, 1, No, 12, May, I967. 
HIGHER DEGREES AWARDED 
Doctor of Philosophy 
P. Van der Werf (Mechanical Engineering, 1966) 
Master of Science 
R. Rudzats (Chemistry, 1963) 
M. W. Dyos (Mathematics, 1966) 
T. W. Barnes (Metallurgy, 1966) 
J. P. Pollard (Mathematics, 1967) 
Master of Engineering 
P, Van der Werf (Mechanical Engineering, 1964) 


